This paper has two main objectives. First, it computes capital flight (CF) through trade misinvoicing from India using data from UNCOMTRADE, MIT Observatory of Economic Complexity and IMF E-library. India's trade with 17 countries over the period 1988-2012 is considered. We find that CF has accelerated since 2004 and particularly sharply since 2007. It peaked at nearly $40 billion in 2008 with the total outflow between 1988-2012 exceeding $186 billion. Second, we model the mutual dependence of GDP growth, CF, and various risk factors in a VAR framework. We find that the VAR models chosen fit the data well. We conduct impulse response function analysis, forecast the key variables until 2020 and forecast error variance decomposition. Broadly we find that, if left undisturbed, CF through trade misinvoicing will continue to be high and play a significant macroeconomic role. Thus, CF needs to be checked urgently not only because it is a drain of the country's resources but also because it continues to have a significant and, by its very nature, uncontrollable effect on the economy. At least some of the failures of current macroeconomic policy in India could be attributed to CF.
I. Introduction
Illegal capital outflow, particularly from developing countries, has become an issue of major concern with attendant rapid growth in the literature. Thus, World Bank and Stolen Assets
Recovery Initiative (StAR) report published in 2011 (World Bank and StAR2011) provides a useful summary of methods used by corrupt practitioners to convert potential public gains for the many to private gain for a few. Some of its deleterious consequences for developing countries are discussed in a number of publications, including Collier (2013).
One aspect of such corruption is illicit financial flows (IFF) from developing countries to tax havens and other destinations. IFF are intrinsically hard to measure particularly because many illicit transactions are settled in cash so that there is no paper trail to follow with the consequence that it is difficult to decipher the magnitude of IFF from published official data. Kar and LeBlanc (2013) at Global Financial Integrity have put together a methodology for estimating IFF for several developing countries.
The contribution of this paper is to compute data on trade misinvoicing for India for the period 1988-2012 and to relate it to key macroeconomic variables. Since no other components of IFF are being considered in this paper we will refer to the amounts involved in trade misinvoicing as capital flight (CF). This has long been recognized as one of the principal components of IFF. We then conduct time series analysis of the interaction between CF and key macroeconomic aggregates. This underscores the importance of CF in influencing and being influenced by other key macroeconomic variables. To that extent macroeconomic policy that ignores CF is likely to be less successful than anticipated.
The plan of this paper is as follows. In section II we discuss the data and methodology.
Section III lays out key features of our estimates for CF for India for the period 1988-2004.
Section IV presents our results for the VAR analysis and section V concludes.
II. Estimating Trade Misinvoicing for India
In this paper, as in the literature, CF is assumed to take place through both exports and imports and can be computed through comparisons of bilateral trade flows. India's exports f.o.b. to country j (E ij ) are compared to country j's recorded imports M ji from India after adjusting for insurance and freight. We take 1.1 to be the factor to convert c.i.f. values into f.o.b. values. On the import side we convert India's imports from country j (M ij ) to f.o.b.
value and compare it with country j reports as having exported to India. For any year underinvoicing of exports and overinvoicing of imports are added to arrive at an estimate of outflow from India to that country. This magnitude is added across countries to arrive at an aggregate figure of outflow or inflow from India from CF for that year.
Formula to Calculate Trade Misinvoicing:
Following UNComtrade (2014), imports are recorded as a CIF price and exports are recorded as FOB price. CIF price = FOB price + insurance and freight. Therefore, when comparing the export and import values reported by a country and its trading partner, the CIF should be adjusted by a factor β. β is different among countries depending on the location of each country. However, an average β of 1.1 which include insurance and freight of 10% is acceptable (Kar and LeBlanc, 2013) . Consider Export (E) and Import (M) values of Country i and its trading partner, Country j. CF through trade misinvoicing has two components -one comparing imports coming into country i with exports reported from country j. The second component compares exports from country i with imports reported by country j. The first component can be written as:
Outflow from country i = (M i )/1.1 -E j
Following this formula, if the reported (adjusted) value of country i's import from country j is higher than the value of exports (to country i) reported by country j there is a commensurate outflow from country i. If this difference is negative money flows in. For example, if India reports that it imports $ 2 billion worth of goods and services from Switzerland and sends $ 2 billion abroad, but Switzerland reports that its export to India is only $ 1 billion, there is an outflow of $ 1 billion from India.
Similarly, the second component of CF through Trade Misinvoicing can be written as:
Following this formula, if country i's reported export value is higher than country j's (adjusted) import reported value, Inflow i > 0, whereby flows into country i. If Inflow i <0, money flows out from country i. For example, India's export reported value to Switzerland is $ 2 billion, but Switzerland reports (an adjusted) value of only $ 1 billion then $1 billion flows into country India. Thus, total capital flight is: obtained from the latter source and also some interpolations that were done using EViews8 cubin spline to fill in some gaps. Most of these adjustments had to be done for the early part of this period, whence our estimates for recent years are likely to be robust. Table 1 here.
III. Key Features of CF Estimates
Aggregate estimates of outflows (inflows) from CF are presented in Table 2 and depicted in Figure 2b for nominal GDP growth). In the rest of the paper we will present analyses with respect to both.
Figures 2a and 2b here.
We now present some evidence on key macroeconomic aggregates with which we purport to relate and CF and GDP growth. Figure 3 plots the co-movement of Indian and US real interest rates (defined as lending rates minus inflation) whereas Figure 4 plots differences between Indian and US real interest rates. Except for short spells Indian real interest rates are always higher than US real interest rates. This points to the possibility that differences in the levels of real interest rates may not be influencing capital flight.
Figures 3 and 4 here.
We also include into the analysis interest rate risk (calculated as square root of (interest rate-
). Figure 5 reports interest rate risk for India whereas Figure 6 compares interest rate risks for India and the US. As indicated by Figure 7 except for short periods interest rate risk in India is higher than that in the US. This differential may be a factor influencing CF. Figure 10 charts out exchange rate risk for India whereas figure 11 compares the interest rate risk differential with the inflation rate risk differential. From Figure 11 we find that interest rate risk differential and inflation risk differential nearly overlap. So, to avoid collinearity we include only interest rate differential in the VAR. Thus, we perceive CF, GDP growth, inflation risk differntial, interest rate differentials and exchange rate risks as being jointly determined. Unit root properties of these variables are noted in Table 3 .
Figures 10 and 11 and Table 3 here.
IV. VAR Analysis
We now wish to establish the mutual dependence between CF and key macroeconomic aggregates, like GDP growth and various risk factors. If such dependence can be established then a macroeconomic policy framework that ignores CF is likely to be less successful than anticipated.
VAR is a very simple and powerful tool for the analysis of multivariate time series. Besides the ability to describe the dynamic of time series, it provides excellent forecasts for economists as well as policy makers. Sims (1980) proposes to use a lower triangular matrix coming from the Cholesky decomposition. This implies a specific order of the variables.
Changing the order will change the impulse response result. In this paper we assume that the order of the VAR is as follows: The first variable is India_exchange_rate_risk. Since India's financial markets are not big enough to influence world financial markets, hence India's market must follow world markets. Next, a change in the exchange rate will be followed by movement in domestic interest rates. Here, we use the interest_rate_different (interest rate differential) between India and the US and inflation risk. Movement in monetary policy will affect GDP. The change in GDP, through its effect on demand and supply, will affect inflation. Capital flight is at the end of the order. Two versions of the VAR are estimated.
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As detailed in Appendix 1a lag length of 2 is optimal for the model with real GDP growth and a lag length of 1 is adequate for the model with nominal GDP growth.
VAR results for the two models are presented in Tables 4 and 5 . Tables 4 and 5 here.
We will comment on the results for GDP growth and CF. In the equation with real GDP growth CF accelerates after 1, and particularly 2 time periods, the inflation risk differential lowers CF after 2 time periods, the exchange rate risk two periods ago accelerates CF.
Real GDP growth falls with exchange rate risk two periods ago, and rises with interest rate differential two periods ago.
In the equation with nominal GDP growth CF rises with one period lagged exchange rate risk, falls with nominal GDP growth one period ago and accelerates with CF one period ago.
There are no significant influences on nominal GDP growth.
Impulse Response
Figure 12 a outlines the impulse response to Cholesky one standard deviation innovation  2 standard errors and Figure 12b does the same for the model with nominal GDP. One important conclusion from this figure is that convergence is much quicker in the nominal GDP growth case in contrast to the real GDP growth case. Further, in this latter instance, standard deviation bands are much wider. In the real GDP growth case as well as in the nominal GDP growth case past CF has a tendency to perpetuate current CF. If people see risk they accelerate CF. Hence, CF is uncontrollable on its own. Devaluation (higher exchange rate risk) brings in capital. This movement is stable in the nominal GDP growth case but unstable in the real GDP growth case. Also CF is significantly impacted by nominal GDP growth, but barely significantly in the model with real GDP growth. Higher GDP growth leads to higher CF. However, the assumptions used in the traditional forecasting method may be too strict. We can introduce some uncertainty to our model and our forecasting value for each variable is now a distribution rather than a single observation at each point of time. To deal with this problem, Zivot and Wang (2005) describe the simulation-based forecasting method for VAR.
First, this method includes obtaining the coefficients and residuals of VAR as usual. Then, Monte Carlo simulation or bootstrapping the fitted residual is carried out. The last step yields a new set of coefficient and forecasts of endogenous variables.
In this paper, assuming that our model is not linear, we make uses of the available tool in Eviews 8 to forecast the evolution of India capital flight through misinvoicing and its effects on India's economy growth to 2020 using the simulation-based methods. For the simulationbased forecasting, we prefer the method of bootstrapping the fitted residuals using the whole sample period from 1988 to 2012 to the Monte Carlo for more accurate result. Results of our forecasts are reported in Figure 13 a for the real GDP growth model and in Figure We also used the traditional method of forecasting and the results were not very different. This suggests that our VAR model is specified correctly.
Forecast Error Variance Decomposition
One 
V. Conclusions
This paper has had two main objectives. First, it computes CF through trade misinvoicing N.B. We intended to get CF data from India's 20 largest trading partners. However, due to the paucity of data, three countries were dropped. Therefore, the CF data is composed of 17 countries for 25 years (425 observations). In 17 remaining countries, there are still some missing data. Thus, the CF database from UN Comtrade is supplemented by MIT's Observatory of Economic Complexity at http://atlas.media.mit.edu/ or interpolated. In general, India's real interest rate is higher than that of the US. Interest rate differential = India real interest rate -US real interest rate. -Most of the time, India's real interest rate is higher than US's real interest rate.
-Capital flight could also be caused by the interest risk (fluctuation). We should look at interest rate risk. 
India's Interest Risk is almost always higher than US interest risk
Data Source: Authors'IMF e-Library at http://elibrary-data.imf.org/. -Exchange rate risk is the percentage change of the nominal exchange rate with respect to the US dollar. This is also the risk of devaluation. Percent CF variance due to CF Variance Decomposition ± 2 S.E. 
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